Abstract. The effects of fertilizer nitrogen, preceeding leguminous crop in rotation, and mixed cropping of barley with field beans on the protein fractions in mature barley grains were studied with the material collected from three experiment sites in southern Finland, With an increase in nitrogen application, the total N in grains as well as nitrogen in the different Osborne fractions increased. The relative amounts of protein fractions changed: prolamin increased, glutelin remained fairly constant, and salt-solublefraction decreased. The preceeding leguminous crops, pea and field bean, increased the nitrogen content in barley as well as the proportion of prolamin N. The share of prolamin N in barley following leguminous plants was higher than in barley following oats, where the similar total N content was due to fertilizer nitrogen. In mixed cropping of barley and field beans prolamin N in harvested barley grains also increased with the increased total nitrogen due to an increase either in fertilizer application or in the share of field bean in the mixture. In this case there was no clear difference in the proportions of prolamin N between the treatments.
Introduction
With the rising prices for energy and fertilizers, biological nitrogen fixation has become a goal for intensive studies in many countries. In Finland as well, several research projects are conducted 1 J including e.g. the utilization of biologically fixed nitrogen for cereals either by growing leguminous plants preceeding the cereal crop or mixed with it.
Nitrogen (N 2) fixed by leguminous plants and thus available to the following cereals, is in organic form and is therefore mobilized more slowly than N from fertilizers. The effects of a late application of fertilizer N on the grain yield and its protein content and quality has been much studied (SELKE 1940 , MICHAEL 1963 , ZOSCHKE 1973 . It is known that a late application of fertilizer N increases the protein content of the grain, which improves the baking characteristics of grains for flour but not the feeding quality of cereals for fodder, except for oats. Very little is known about the effects of biologically fixed N on the quality of protein in cereals. In present study, the protein quality in barley grown succeeding or mixed with leguminous plants was investigated using OSBORNE's fractioning.
Material and methods
The material analysed consisted of three experiment series. Tables 1 to 3 . N application to barley at sowing increased prolamin N in almost all the treatments, in which total N increased. Partly due the small material, the changes were not always statistical significant. Glutelin N seemed to rise with increasing rate of nitrogen application, but as well absolutely and relatively less than the prolamin N. Relatively, the proportions of nitrogen in fractions changed as follows (Tables 4 and 6 (Figure 4) . Similar results have been reported by BYERS et al. (1978) . Biologically fixed nitrogen is apparently more slowly available to the succeeding crop than nitrogen in fertilizers, thus at a late stage of growth barley turns the nitrogen almost solely to prolamin requiring little energy (MITRA et ai. 1979) . Correspondingly it is the quantity of prolamin N which has been observed to increase when fertilizer nitrogen has been applied at a late stage of growth, and with marked 15 N it has been possible to show that in the mature grain nitrogen applied late can be found primarily in prolamin and glutelin (MICHAEL et al., 1960) .
Nitrogen from fertilizers, which had remained in soil from the previous growing season, increased slightly the total nitrogen as well as the prolamin N contents (Figure 2 ), but did not affect the relative proportion of prolamin N (Table 7) . Differences were small and significant only for total N. In the trials where barley was grown in pure stand or mixed with field bean and where different N applications were used, the relative proportion of prolamin N increased with the increasing nitrogen content of the grain. This was either due to the increased N application or the increased proportion of field beans in the mixture (Figure 3 ). In these trial series it was not clear (Table 9) , whether the proportion of prolamin N increased similarly in both cases. This may be true as the nitrogen taken up by cereals likely originated from fertilizers only. As leguminous plants fix part of the nitrogen they use from (IVANKO 1971 , EWART 1968 
